T he popular idea of survival of the fittest 1 is analogous to the notion that there is a best solution to an easily identifiable problem. Unfortunately, because the environment is dynamic, evolutionary fitness is an everchanging virtue. Likewise, there is no best solution to the problem presented by life. The Darwinian answer to the problem of ever-changing problems and uncertain solutions is the overproduction of variants, and their subsequent culling by selection-natural and sexual. Overproduction is necessary, because there is no way of predicting which variant is likely to be successful, given the transformations of the selection process. Culling is inevitable, because some solutions simply do not work. This small set of facts implies that most solutions (variants) are likely to be impractical. Change is necessary, because things change, but changing something that already works is dangerous. Indeed, most noncoding DNA mutations are harmful or, at best, neutral. 2 Only a tiny fraction of mutations produce phenotypic variants that are more rather than less adapted to the environment in which they emerge.
Human beings have modified the basic laws of evolutionary transformation through the emergent power of abstraction. We can alter our concepts and behaviours faster than animals, limited to change produced by mutation, and we can model some of the consequences of those changes, in the dramatic workplace of our imagination. This means that we can allow our ideas to die, in our stead, as Karl Popper 3 recommended. However, the principles of overproduction, error, and culling still apply, in the realm of creative abstraction: many of our ideas are fatal, a larger proportion still are insane, and those that are neither fatal nor insane are generally impractical. New inventions have a mere 7% probability of reaching the marketplace, 4 while 70% of new businesses (including those based on the small proportion of marketable inventions) fail within 10 years. 5 Perhaps it is for this fundamental reason that creativity and insanity appear linked by eternal intuition: in the hunt for a solution, more ideas are better; but most ideas are still bad.
The conservative strategy should therefore be to avoid ideas altogether, and that appears to be the ploy adopted by most people. Katz 6 estimates that only 1.5% of workers aspire to self-employment. Many people appear neither intelligent nor open enough to be genuinely creative, and only a small proportion of those few who are also manifest enough discipline and emotional stability to see their ideas realized. The typical best strategy, therefore, is to do whatever everyone else does. This is what animals do, and it generally works. Nonetheless, stasis also presents its dangers. In the kingdom of nature, the Red Queen, it is necessary to run as fast as possible just to stay in the same place, and twice that fast to get anywhere else. Because situations change, creativity is necessary and valued, despite its dangers.
Where do new ideas come from? Who generates them, and how? Human beings are constrained and low-capacity processors. Our perceptions are necessarily low-resolution representations of an almost infinitely high-resolution reality. Likewise, our concepts are mere shadows of our perceptions. The informational array that constantly presents itself to us can be simplified, for pragmatic purposes, just as a low-resolution photograph can stand as a substitute for a high-resolution photograph (which can, in turn, stand as a substitute for the thing it represents). Thus the same thing-in-itself can be perceived in many different ways, none of which are necessarily more or less accurate than any other (except insofar as they serve, or fail to serve, some motivated purpose). This means that the real object always contains additional information, available to the imaginative or diligent searcher. 7 Our ideas, lacking
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one-to-one correspondence with the world they represent, instead serve primarily pragmatic purposes: we wish to live, and to gratify our desires while doing so. The fundamental constraint placed on ideation is therefore functional utility: can we get from a less desirable point A to a more desirable point B, using our simplified representations of the world? If so, those representations are good enough. If not, our goal-directed actions fail, and the world confronts us with the evidence of our insufficiency, and the information we have heretofore avoided processing. 8 This confrontation can be frightening, as Dr Alice W Flaherty 9 points out in her In Review article in this issue, on the neurological structure and function underlying creative human response to novelty. The emergence of the unexpected is rapidly equated with danger by specialized brain systems, including the hippocampus, amygdala, anterior cingulate cortex, and the reticular activating system. When plans fail, it is best to first be cautious. The limbic and cortical novelty-detection systems therefore bring ongoing goaldirected behaviour to a halt when the unexpected emerges, disinhibiting the production of negative emotion: anxiety, shame, guilt, and emotional pain. 10 If nothing additionally unexpected or negative occurs in the aftermath of the first failure, then protective negative emotion begins to recede, and the dopaminergic psychomotor exploratory systems, with their origin in the hypothalamus, 11 begin to govern perception and behaviour. The emergence of the unexpected is dangerous, but promising. Pragmatic failure means that there was more to the thing-in-itself than originally suspected. The unmapped portion of that thing may pose a threat, but may also offer possibility for the expansion of competence. Exploration generates the information from which new possibilities are born.
Under normal conditions, the thing-in-itself is hidden from us by our habitual patterns of perception and conception. We see more of our memory than we do of reality when we look at the world, even at very early stages of sensory processing. 12 Our perceptions are gated, at the thalamic level, by our goals and presuppositions. However, as Dr Shelley H Carson 13 points out in her In Review article in this issue, there are important individual differences in the degree of that gating. Creative people appear to have lower levels of latent inhibition (LI). This may mean that they perceive more of the complex thing-in-itself and less of their own preconceptions than people who are less creative. LI can be reduced by dopaminergic agonists-or, perhaps, by stress, 14 which is also associated with dopaminergic release and hypothalamic-pituitary-adrenal axis activation. 15 Increased dopaminergic activity is also associated with increased positive emotion, energy, associational fluency, and exploration. All of these phenomena can be transformed into creative production. The risk, once again, is the false positive 16 : the erroneous pattern recognition and pathological hyperassociativity typical of characteristic of mania and schizophrenia, and the impulsivity associated with incentive motivation. Therefore, Dr Carson 13 points out, the possibilities of increased perception may have to be checked by higher-than-average levels of intelligence. Increased information flow-through can certainly increase the probability that a new idea is generated. Critical intelligence serves the role of selection, by proxy, putting new ideas to the test, exposing the assumptions of those ideas to a series of different imaginary situations or verbal challenges. Only the survivors get to propagate to the world itself. Failure of an idea in imagination thus results in disappointment, not death.
The perceptual, cognitive, emotional, and behavioural aberrations of psychosis-schizophrenic or manic-can be productively regarded as illnesses of the process of creative exploration. The same logic applies to impulsivity, associated inextricably with positive emotion. The hypothalamicdopaminergic system is archaic and powerful. It appears evolutionarily older than the neural systems that govern anxiety, perhaps as old as those that govern pain. 11 It is responsible for all new learning, when error reveals the real world, looking underneath our perceptual and cognitive presuppositions. Hypomania facilitates rapidity of thought and grants the affected person superhuman energy for the pursuit of possibility, but increases impulsivity and fractures thought as it gains momentum. Schizophrenia appears perhaps to result from the generation of multiple causal theories, verbal and nonverbal, during or in the aftermath of severe psychosocial stress, paired with insufficient cognitive capacity to distinguish the bad causal accounts from the good.
Nothing positive in life emerges without its costs: the increased flexibility of the human brain, a consequence of evolutionarily rapid cortical expansion, has made us hypercreative and exploratory. There is no reason to assume that these particular exceptional abilities, whose manifestations allow us to stay on top of the dynamic world, should be without their serious pathologies.
